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パラメタライズされた言語 L(E ;A)であり、典型的な論理式は [[]]([e]')である（ 2 A、e 2 E）。これは







は健全かつ完全な対応より強い対応である。公理 Aの性質 P に対する正準性が言えれば、様相論理のベー















的には、PALや EAの完全性に対する別証明（それぞれ [7]と [6]）の手法を、モデル遷移系を用いて一般
化し、他の論理にも応用ができるようにする。そして実際に、今まで証明されていなかった、TPAL [4] や
TEA [2] と呼ばれる PALや EAの変種の、モデル変換を用いた意味論に対する完全性を証明する（TEAに
ついては [6]で証明された制限付き TEAの完全性を制限なしで証明）。加えて、PALや EAよりも弱い論
理 LE、LSP考え、その意味論をモデル遷移系を用いて定義し、その完全性も上の手法を一部用いて示す。
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A General Framework for Dynamic Epistemic Logic
Shota Motoura
Digest
Human beings’ knowledge, beliefs and preferences are changed by actions of communication. If one
receives an announcement, this augments his or her knowledge. If one accepts a suggestion, one’s prefer-
ence changes. Logics which deal with such phenomena are called dynamic epistemic logics (DELs), which
constitute an eponymous research field, Dynamic Epistemic Logic (DEL).
In this field, the knowledge or preference of agents is dealt with by modal logic. An epistemic situation
is expressed by a Kripke model. Thus, a formula [n]ϕ (agent n knows ϕ) is interpreted by means of a
Kripke model. On the other hand, an action of communication is considered to cause a change in an
epistemic situation, and thus each kind of action is defined to be a procedure of changing Kripke models,
which is called model transformation. For example, a formula [[!ϕ]]([n]ϕ) (after an announcement of ϕ,
agent n knows ϕ) is true when [[!ϕ]]([n]ϕ) holds in the Kripke model transformed from the original one
by the procedure associated to an announcement of ϕ. There have been many DELs proposed up to
the present day: Public Announcement Logic (PAL) [3], Epistemic Action (EA) [1], Preference Upgrade
(PU) [5], among others.
In this thesis we mainly consider modal correspondence in DEL. Modal correspondence means in modal
logic a correspondence between axioms and properties of Kripke models. We can describe properties of
Kripke models by using the language of modal logic, even though this is not as trivial as in the case
of first-order predicate logic. A Kripke model is based on a pair of a carrier set and a family of binary
relations on it, and the axiom called S5, for example, corresponds to the class of Kripke models whose
binary relations are equivalence ones.
We technically materialise our setting for modal correspondence in DEL as follows. We first define a
general framework for DELs. This consists of a generic language and model transition systems (MTSs).
The language L(E ,A) is parameterised in a set E of epistemic expressions and a setA of action expressions.
A typical formula is [[α]]([e]ϕ) (α ∈ A, e ∈ E), whose intended meaning is that, after an action α, agent e
knows/prefers/believes ϕ. The languages of PAL and EA are instances of this generic language. On the
other hand, an MTS, roughly speaking, is based on a pair of a family of Kripke models linked by α-labelled
binary relations. These binary relations express model transformations in a static way. Therefore, we
can express model transformations in PAL and EA. In addition, as they are binary relations, we can also
define a specific model transformation in an abstract way, rather than in the form of a procedure. This
is crucial for the interpretation of the generic language.
We next define the condition that a DEL axiom is canonical for a property of MTSs. Canonicity is
a stronger condition than the correspondence via soundness and (strong) completeness. That is to say,
from the canonicity of an axiom A for a property P , we can infer that the base proof system K for modal
logic together with A is sound and (strongly) complete with respect to the class of MTSs satisfying P .
The notion of canonicity is defined by using an auxiliary operator Eϕ, known as the global operator. The
definition is simple, but requires technical background knowledge of modal logic. We refer the reader to
Chapter 4 of the thesis.
In the setting above, we show many correspondence results. For example, an axiom, called Dt,
indicates the determinism of model transformations expressed in the MTS, and another axiom P denotes
the property that the model transformations in the MTS only change epistemic situations and preserve
the truth value of the atomic facts.
Furthermore, we show a number of technical results on MTSs. We can regard an MTS as a two-layered
Kripke model, since an MTS is a family of binary relations on a family of Kripke models. Therefore, MTSs
readily inherit various notions from Kripke models. In particular, the notion of bisimilarity, a kind of
equivalence between Kripke models, can be extended to that of two-layered bisimilarity (2-bisimilarity),
and several properties associated with the new notion are obtained. For example:
• under a specific condition, two MTSs cannot be distinguished in terms of formulae if and only if
these two are 2-bisimilar (the Hennessy-Milner property);
• given two MTSs expressing model transformations in PAL or EA, bisimilarity between internal
Kripke models implies 2-bisimilarity between the MTSs.
Moreover, by using the correspondence results and properties of 2-bisimulation, we prove completeness
for several logics. Specifically, we generalise the methods which are used to give alternative proofs to the
completeness theorems for PAL and EA in [7] and [6], respectively, in order that the methods become
PTO
applicable to other logics. We then put the generalised method into practice to obtain completeness for
variants of PAL and EA, called TPAL [4] and TEA [2] (our completeness for TEA is the full extension of
restricted completeness in [6]). In addition, we define sublogics of PAL and EA, LE and LSP, and their
semantics using MTSs, and then prove their completeness by the generalised method above.
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